Purpose: To report the first case of cystoid macular edema (CME) induced by nabpaclitaxel treated with intravitreal dexamethasone implant. Observations: A 67 year-old man diagnosed with unresectable pancreatic cancer presented with decreased vision in both eyes while receiving nab-paclitaxel. He was diagnosed with CME and intravitreal dexamethasone implants were administered in both eyes. Central retinal thickness (CRT) of both eye decreased 1 month after the implant but CME persisted. 2 months after Ozurdex implant nabpaclitaxel was discontinued, improving central macular thickness and the CME significantly in both eyes. Conclusion and importance: Cessation of nab-paclitaxel could lead to resolution of CME more than intravitreal dexamethasone implant, although intravitreal dexamethasone implant achieved some reduction in central macular thickness.
Introduction
Taxane agents, such as paclitaxel, disrupt the microtubule network within cells that are essential for mitosis, ultimately resulting in cell death. Nab-paclitaxel combined with gemcitabine has showed activity and efficacy in metastatic pancreatic cancer and is used as first-line treatment. Frequently reported side effects of paclitaxel include alopecia, sensory neuropathy, fatigue, neutropenia, arthralgia, fluid retention … 1, 2 Ophthalmological side effects secondary to paclitaxel has been reported in 10% of the patients, causing a decrease in visual acuity in 4%. 3 Cystoid macular edema (CME) has also been described. However, only case reports of CME can be found in the literature and its real incidence is unclear. Discontinuation of the compound has proved effective in CME resolution, although actual treatment has not been established yet. We describe the findings of a nabpaclitaxel-induced maculopathy and the changes after dexamethasone intravitreal implant.
Case report
A 67 year-old man diagnosed with unresectable pancreatic cancer (stage IV) received gemcitabine plus albuminbound paclitaxel (nab-PTX; Abraxane) therapy. 6 months after nab-PTX therapy was initiated, he presented with a progressive decreased vision in both eyes. By that time, he had received 6 series of treatment (nab-paclitaxel 125mg/m 2 ). He had no relevant past medical or ocular history.
On admission, his visual acuity was 20/50 in both eyes. Anterior segment examination was unremarkable and intraocular pressure was 14 mmHg in both eyes. Biomicroscopic examination was normal, but the fundus examination showed decreased foveal light reflex in both eyes.
Optical coherence tomography (OCT2; OCT Spectralis. Heidelberg Engineering, Germany) revealed CME with marked cystoid spaces predominantly involving the outer and inner nuclear layers in both eyes with a central thickness of 627μm in the right eye (OR) and 632μm in the left eye (OS) ( Fig. 1 ). Fluorescein angiography showed no leakage and optical coherence tomography angiography (OCTA; Plex Elite, Zeiss, Germany) revealed no microvascular dilations, microaneurysmal lesions or shunts in both the superficial and deep retinal capillary plexus ( Fig. 2 ). CME was evident on the en face images, black hyporespectral cavities in the deep slabs demonstrating the cysts.
Due to no other probable cause, the patient was diagnosed with CME secondary to nabpaclitaxel use. A dexamethasone intravitreal implant (Ozurdex; Allergan, Dublin, Ireland) was inyected in each eye. One month later, the patient continued with the same nab-PTX regime. His visual acuity was 20/40 in both eyes and central thickness was 
Discussion
CME secondary to paclitaxel is a rare side effect, which can develop from two months to three and a half years after initiating chemotherapy and is usually bilateral. Its exact pathogenesis remains unclear, hindering the finding of an effective treatment. Although it may not always be recommended and consultation with the oncologist is required, discontinuation of the drug is normally the only definite treatment for CME resolution. 4, 5 Diagnosis is based on OCT and fluorescein angiography, where the absence of leakage on the latter suggests that its mechanisms may be different from those of CME of other etiology. CME without fluorescein leakage is rare, being its most common causes juvenile X-linked retinoschisis, Goldmann-Favre syndrome and niacin toxicity. 6 Taxanes affect the cytoskeleton of the retinal pigment epithelium which could prevent proper absorption, but the Bruch membrane remains unaltered, explaining the lack of leakage. 7, 8 Also, OCT images suggest that cysts are made of high viscosity fluid, which could act as an obstacle to fluorescein diffusion. 9 Several authors have suggested that taxanes can act directly on Müller cells, which are responsible for maintaining osmotic gradients within the neurosensory retina. This produces ion disregulation, resulting in intracellular fluid accumulation and extracellular fluid leakage. 10, 11 Furthermore, mean central macular thickness has been found to increase with taxane treatment (mean difference of +2.22 μm; p = 0.001) implying these mechanisms may act on all patients although only some may develop CME. 12 Different approaches to treat taxane-associated macular edema have been described, but they include a few cases as case reports. Treatment with a topical carbonic anhydrase inhibitor (topical Dorzolamide 2% three times daily) appears to be useful in some cases in the literature, although its benefit is still controversial. 5, [13] [14] [15] Oral therapy with acetazolamide has been reported to induce a rapid improvement of visual acuity and a complete regression of the macular edema after 8 weeks, despite continued chemotherapy. 16 Rahman et al. administered intravitreal bevacizumab bilateral injections on a monthly basis. The patient's visual acuity remained stable and although the neuroepithelial detachment improved, the CME persisted in both eyes. 17 The lack of improvement with this option suggests that vascular endothelial growth factor is not the main mechanism implicated in this type of CME. This is supported by cases of development of CME secondary to paclitaxel where systemic bevacizumab was also being administred. 18 Other options, such as topical nonsteroidal anti-inflammatory drugs (ketorolac) have had little to no effect. 11 Because the fluid retention syndrome associated with docetaxel is generally controlled through a course of steroids before the beginning of a treatment cycle, Teitelbaum suggested the consideration of topical, intravitreal or periocular steroids. 6 Matsuoka et al. hypothesized that sub-Tenon injections of triamcinolone acetonide could improve CME in these cases. However, their patient presented a decrease in CRT after the first injection, but there were no changes in visual acuity and no further decrease in CRT after a second injection. 19 Intravitreal dexamethasone has proved effective in the treatment of CME of multiple etiologies. Corticosteroids have a stabilizing effect on vascular permeability and reduce inflammatory reactions, which are both involved in CME secondary to taxanes.
To the best of our knowledge, this is the first published case of paclitaxel-associated macular edema treated with dexamethasone intravitreal implant. In our case, the patient's changes were similar to those of Matsuoka, presenting only an initial improvement of macular central thickness but persistence of CME. It seems ocular steroids can help reduce CME but fail in its complete resolution.
Because nabpaclitaxel was discontinued shortly after the intravitreal implant and the latter has been shown to continue its effect a few months, the resolution of the CME could be a result of both actions. However, the dexamethasone implant seems a possible approach in those patients where nab-paclitaxel is strongly advised.
Conclusions
Cessation of nab-paclitaxel could lead to resolution of CME more than intravitreal dexamethasone, although it appears that the implant had some effect. Therefore, it seems to be an option in patients where the nab-paclitaxel cannot be suspended. Since nab-paclitaxel has been recently approved for treating more types of malignancies, the number of the patients with this CME is expected to increase in the near future. Although further research is required, this case report is a promising treatment strategy and outcome for this rare nonresolving nabpaclitaxel side effect. 3 . Serial images of optical coherence tomography (OCT). On first visit, OCT revealed prominent cystoid macular edema (A). One month later, there was still prominent macular edema with a slight improvement (B). Two months later, the macular edema significantly decreased in both eyes (C). The macular edema resolved in both eyes after four months (D).
